Texas Clays and Their Origin by Austin, W. K.
- -- 
December I, 1893.1 SCIENCE, 
SCIENCE : 

PUBLISHED NEWYORK.BY N. D. C. HODGES, 874 BROADWAY, 
To any contributor, on request in advance, one hundred copies of the issue 
containing his artlcle w;l! iie sent without charge, l lore  copies will be sup- 
plied a t  about cost, also if ordered in advance. I<cprints are  not supplied, :is 
Tor obvious reasons we desire to circulate : ~ s  rnany copics of SCIESCE as pos- 
sible. Authors are, howe\,cr. a t  perfect liberty to have their arliclesreprint- 
ed elsewere. For illustrations, dravings  in black and white suitable for 
plloto-engraving should bc sugplicd by the contributor. Rejected nlanu-
scripts will be rcturned to the authors only when the requisite amount of 
postage accotnpanies the tnanuscript. Whatever is intended for insertion 
p u s t  be authenticated by the name and addrcss of the writer ; not necessa-
rily for  publication, but as a guaranty of good faith. We do not hold our- 
selves responsible for any vicw 01. opinions expressed in the corumunications 
of our correspondents. 
Attention is called to  the "Wants" column. I t  is invaluable to those who 
use ~t in soliciting information or seeking new positions. The name and ad-
dress of applicants sllould be given in full, so that answers will go direct to 
them. The  "Exchange" column is likewise open. 
TEXAS CLAYS AND THEIR ORIGIN. 
d SHORT time ago, while engaged in making a report 011 
the clays of the State for the Geological Survey of Texas, 
I had occasion to study a large number of analyses mado 
of clays belonging to the different Tertiary formations. 
During the course of the investigations i t  appeared to me 
that there was a peculiarity in the chemical composition 
of these clays not often seen among clays-that is, while 
in nearly every other clay to the analysis of which I had 
occasion to refer, ancl in which the alkalies, l~otush and 
soda were separated, the contained potash yppears to es- 
ceed the percentage of soda, and in some instances this 
escess appears to be very great. I n  the 'Texas Tertiary 
clays, on the other hancl, almost evory olle of the analyses 
made shows the soda to exceed the potash in ratios froin 
2 to 5 of soda to 1 of potash. As this excess varies in the 
different divisions, the difference generally increasing as 
we ascend in the beds, while a t  the same time the actual 
cluantities of both dtcrease in the same ratio until the 
highest or coastal clays are reached, when the aniounts of 
both are largely increased, I have been led to the opinion 
that this peculiarity might be due to the origin of the 
materials forming these deposits, or that some clue to 
their source might be obtained by u. study of this 
phenomenon 
With this object in view, I have examined whatever 
analyses have been available of the deposits unclerlying 
or older than the Tertiary within the  State, as well as the 
analyses belonging to the Tertiary and other beds lound 
in the other States, so far as I have been able to obtain 
them, together with the anaiysis of the underlying de-
posits from which the clays nlny reasonably be expected 
to have been derived. 
I n  the New Jersey clays, which, accorcliag to Cook, are 
of Cretaceous age and derivecl mostly from rocks lying to 
the southeast of the deposits, but  which are now covered 
with water, or else completely destroyed, the percentages 
of potash and soda are 0.93 potash and 0.10 soda. In  
Ohio, according to Mr. Orton, the clays derived froin 
the Carboniferous shales show averages of : 
Potash. Soda. 
5. Fire clays, - - 0.67 Traces 
8. Potters' clays, - - 0.91 Traces 
6. Pipe clays, - - 2.82 0.26 
Or an  average of - - 0.18 0.013; 
I n  Kentucky, the next report examined, Dr. Peters 
shows the averages of the different formations to be: 
Potash. Soda. 
10. Tertiary fire clays, - 0.607 0.099 
r7. Coal-measure fire clays, - - 0.53; 0,407 
j. Tertiary Potters' clays, - - 0.814 0.208 
3. Coal-measure Potters' days,  - - 2.909 o. 231 
3. Ulaclr slate and Cliiltoll clays, 
- - 4,537 0.303 
I. Jliddle Hudson clays, - - 4.660 I. 706 
In  Arkansas, according to Williams, the shales show the 
percentages of potash and soda to be: 
Potash. Soda. 
At  Little Rock, - 1.36 2.76 
Ilcund Mountain. - 1.81 u.66 
Fort Smith. - - 2.18 1.03 
These sllaies belong to the Carboniferous, and it may 
be noted that the shales in the neighborhood of Little 
Rock are in close contiguity to the syenite area around 
Eourche Cove. Unfort~~nately no clay analyses showing the 
exact relations between the potash ancl soda in the Ter- 
tiary deposits are available from either Arkansas or 
'Louisiana, into which many of the Texas Tertiary beds 
stretch with unbroken continuity. 
Coming back to the fact that the Texas Tertiary clays 
are sodic clays, i t  is interesting to note that the immedi- 
ately underlying deposLts of Cretaceous age also carry an 
excess of potash over soda. The section of these beds 
appears to be roughly, in descending order, thus: 
Greensand marls, 
Marly flags, 
Ponderosa (blue) marls, 
Chalk marls, 
Austin limestone. 
The published analyses of these deposits show the per- 
centages of potash and soda to decrease as me descend as 
iollows: 
Potash. Soda. 
Greensanil marls, -
- 1.7j 2.91 
I'onderosa (blue) marls, - 0.802 2.78 
Chalk marl, - - o . I j  2.84 
Anstill li~nest-one, , - -
--
0.23 
-
2.34 
Average Cretaceous, - 0.733 2.72 
Going still further back in the deposits, the  only 
analyses we have of the clays and shales of the Carbon-
iferous how them to be also sodic and to carry a percent- 
age of 3.09 soda and 1.53 potash, or closely approximating 
the ratio shown in the Tertiary basal clays and the lignitic 
beds. 
The only analyses we have of the Texas kaolins show 
the west Texas materials to be practically free from 
alkalies and the Xdmards County deposits to carry 0.02 of 
potash and 0.60 soda. An analysis of the baselt from 
Pilot Knob, near Austin, gave Professor Kemp 2.77 soda 
and 2.02 potas11 (Anzer. Geol., Nov., 1890). A kaolin from 
Pulaski County, Arkansas, shows 0.23 potash to 0.37 soda. 
Clays naturally partake of the nature of the rocks from 
which they may have been derived, and the proportions of 
their constituents will in  the same manner be in a ratio 
more or less in accordance n-ith those of the parent rock, 
the variations being due to the solubility of the constitu- 
ent and tho number of changes to which it may have been 
subjected during the course of its transportation from the 
original locality to that in which we may find it. These 
changes are, however, sometiines extremely great, as, for 
instance, in the case of kaolin. TTTilliams shows a kaolin 
in Arkansas, evidently derived from a syenite containing 
5.48 potash and 5.96 soda, to have only 0.23 potash and 
0.37 soda. 
Since, then, the Texas Tertiary clays appear to be sodio, 
